Abstract This paper examines the way in which the asymmetric treatment of losses within corporate tax codes can be expected to affect behavioural responses to changes in tax rates. The paper uses the concept of an equivalent tax function, raising the same present value of tax payments as the actual function, in which the effective rate on losses in any period, and thus the degree of asymmetry, is explicit. The influence on the elasticity of tax revenue with respect to the tax rate of this effective rate is then examined, where 'loss-shifting' occurs. Results suggest that estimates of the behavioural effect on tax revenues of changes in tax rates can be expected in general to be smaller in regimes which involve greater asymmetries in the tax treatment of losses. Importantly, as losses vary over the economic cycle, the model predicts that the asymmetric tax treatment generates effects on tax revenues that are non-linear between above-trend and below-trend parts of the cycle.
ten losses can only be used concurrently if they can offset positive profits from other sources within the firm, or across members of a group of associated firms. 1 Otherwise, they typically must be carried forward or back to future or previous periods, subject to various restrictions. This asymmetric treatment of losses in the corporate tax codes of many countries means that, in present value terms, losses generate a lower tax rebate than the positive tax levied on equivalent sized positive profits. This has two opposing effects on corporate tax liabilities when corporate losses increase. On the one hand, increased losses give rise to a larger 'base' for tax rebates. On the other hand, the asymmetries of the tax code bind more tightly when losses are larger, which has the effect of raising the effective average tax rate. 2 For example, Cooper and Knittel (2006, p. 651) conclude that for the US, 'many tax losses are used with a substantial delay' so that 'certain firms and industries suffer a significant penalty from the partial loss refund regime due to the erosion in the real value of their loss refund'. They also report (p. 651) that up to 50% of corporate losses remain unused after 10 years, and that around 25-30% of losses are never used. 3 This paper considers the relevance of this phenomenon for estimates of companies' behavioural responses to changes in corporate tax rates, as measured by the elasticity of tax revenue with respect to the tax rate. Empirical estimates of this responsiveness, including 'real' responses and the shifting of profits into or out of tax jurisdictions, have been an increasing focus of attention in recent studies, such as Demirgüç-Kunt and Huizinga (2001), Bartelsman and Beetsma (2003) , and Huizinga and Laeven (2007). However, since this empirical literature typically examines profit shifting based on commercial profit data, it has not generally addressed the extent of 'tax loss shifting', and hence has been silent on the potentially important role of the asymmetric treatment of losses in the tax code.
To examine this issue, the paper uses the concept of an equivalent tax function which raises the same present value of tax payments as the actual function, but where the effective rate of rebate on losses in any period, and thus the degree of asymmetry, is explicit. 4 The influence of this asymmetry on the variation in the elasticity of tax revenue with respect to the corporate tax rate over the business cycle is then examined. The paper shows that behavioural responses of tax revenue to tax rate changes depend crucially on the extent of the tax function asymmetry: in particular, greater
